Optimal treatment timing to attenuate neuronal apoptosis via Bcl-2 gene transfer in vitro and in vivo.
Although Bcl-2 gene transfer can rescue cells from neuronal apoptosis, the temporal relationship between treatment initiation time and effectiveness is unknown. The purpose of present study is to investigate the optimal treatment timing of Bcl-2 gene transfer in saving cells after neural insults. Bcl-2 gene transfer was mediated by recombinant adenovirus carrying human bcl-2 oncogene (Adv-Bcl-2). Adenovirus carrying beta-galactosidase gene (Adv-Bgal) served as a control. A serum withdrawal model of NSC-19 cell culture was used to induce apoptosis in vitro. At various time points before or after serum withdrawal, the motor neuron cells (NSC-19 cells) were infected with either Adv-Bcl-2 or Adv-Bgal. At 72 h after serum withdrawal, the number of apoptotic cells and DNA fragmentation were examined to evaluate the effect of Bcl-2 gene transfer. A weight-drop spinal cord injury model in rats was used as in vivo model. At various time points before or after experimental spinal injury, virus solution, including Adv-Bcl-2 or Adv-Bgal, was injected at the spinal cord in injured rats. The degree of cord injury was measured at 72 h after injury. TUNEL staining was performed to count cells that have undergone DNA damage in sections. Bcl-2 protein overexpression was confirmed by immunostaining both in vitro and in vivo model. In vitro, Adv-Bcl-2 infection produced a less prominent DNA laddering pattern. Adv-Bcl-2 infection between 24 h before and 4 h after serum withdrawal significantly reduced the apoptotic cell death. In vivo Adv-Bcl-2 injection immediately after injury effectively suppressed the injury lesion by blocking DNA fragmentation and irreversible cellular injury. Our data demonstrate that earlier initiation of Bcl-2 gene transfer can produce improved neural cell rescue following neural insults. These results stress important temporal considerations in future gene therapy strategies for spinal cord injury.